Lessons from an LPS-deficient Neisseria meningitidis mutant.
In the pathogen Neisseria meningitidis, a completely LPS-deficient but viable mutant can be obtained by insertional inactivation of the lpxA gene, encoding UDP-GlcNAc acyltransferase required for the first step of lipid A biosynthesis. The expression and assembly of integral outer membrane proteins in the absence of LPS is largely unaffected. However, the expression of iron limitation-inducible, cell surface-exposed lipoproteins is greatly reduced. Major changes were seen in the phospholipid composition, with a shift towards PE and PG species containing mostly shorter chain, saturated fatty acids. The presence of the capsular polysaccharide turned out to be essential for viability without LPS. The immunogenicity of outer membrane proteins in mice was greatly reduced for the LPS-deficient mutant, showing the importance of LPS as an internal adjuvant in such vaccines. Stimulation of MM6 cells and peripheral blood mononuclear cells showed that induction of TNF-alpha by whole meningococci was greatly reduced for the LPS-deficient mutant. However, even without LPS the mutant strain could still induce a significant inflammatory response.